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@ Film for retaining freshness of vegetables and fruits. 

(g) Provided is a film for retaining freshness of vegetables and 
fruits which comprises a synthetic resin film, a microporous 
resin film and a water-absorbing layer interposed between both 
said films, said microporous resin film having a maximum pore 
diameter not larger than 30 microns and a moisture permeability 
not lower than 100 g/m?/24 nr. 



CM 
< 

Tr- 
iO 

CD 

W Applicants: Mark Raymond Gibberd et al 

CO U.S. Serial No. 10/581,540 

Filed: as §371 national stage of 

>^ PCT/AU2004/001706, filed December 3 

r\ 2004 
gj Exhibit 8 



rrrrm — i 



Bundesdruckerej Benin 



EP 0 356 161 A2 



low, that is. its ability to absorb water and moisture and release moisture is extremely poor. 

Thus, as to the film for retaining the freshness of vegetables and fruits, studies have heretofore been made 
about synthetic resin films which control the concentration of oxygen and that of carbon dioxide, or about 
packages endowed with a water absorbing function by the use of water-absorbing polymers, or about 
packages with water-absorbing polymers received therein. However, those are not effective to a satisfactory 
extent, involving problems such as leaking out of water-absorbing polymers or poor water-absorbability. 

It is the object of the present invention to provide a film for retaining the freshness of vegetables and fruits 
which film has overcome the above-mentioned problems of the prior art. 

Summary of the Invention 

Having made extensive studies for achieving the above object, the present inventors accomplished the 
present invention. 

The present invention resides in a freshness retaining film comprising a synthetic resin film, a microporous 
resin film and a water-absorbing layer interposed between said films, characterized in that the said 
microporous resin film has a maximum pore diameter not larger than 30 u.m and a moisture permeability not 
lower than 100 g/m 2 /24 hr. 

In the freshness retaining film for vegetables and fruits of the present invention, the synthetic resin film 
controls the concentrations of oxygen and that of carbon dioxide, while the combiniation of a water-absorbing 
layer and a specific microporous resin film absorbs moisture evaporated from vegetables and fruits. In 
addition, the freshness retaining film of the present invention exhibits the following effects. 

(i) There is no exudation of a water-absorbing polymer used. 

(ii) Superior in heat-sealability. 

(iii) Delamination does not occur even after absorption of water, preventing exudation of , the 
water-absorbing polymer and preventing direct contact of the water-absorbing polymer with vegetables 
and fruits. 

In case of dewing on the film surface, water is absorbed promptly, so there is attained a satisfactory water 
and moisture absorbing effect even under a high humidity condition. 

Since water-drops are not formed on the film, the surface of the film is dry, not wetting vegetables and fruits. 

When the package interior is in an excess humid condition, even if the moisture evaporated from vegetables 
or fruits adheres as water-drops to the film surface, the water-drops will be absorbed promptly. On the other 
hand, in a lower humidity condition than required, that is, in a dry condition, moisture is released promptly for 
immediate shift to a humidity condition necessary for retaining the freshness of vegetables and fruits, and it is | 
possible to control the humidity so as to maintain such humidity condition. 

Detailed Description of the Invention 

The synthetic resin film used in the present invention is required to have a carbon dioxide concentration in a 
package in the range of 0.5% to 10% and an oxygen concentration in the package not higher than 18%, 
preferably in the range of 2% to 15%, though somewhat different depending on the kind and quantity of 
vegetables or fruits. © 

More specifically, it is desirable to use a synthetic resin film having a carbon dioxide permeability at 25° C of 
not lower than 5,000 ml/m 2 /24 hr, preferably in the range of 5,000 to 200,000 ml/m 2 /hr, more preferably 5,000 
to 10.000 ml/m 2 /24 hr, and an oxygen permeability at 25° C not lower than 3,000 ml/m 2 /24 hr, preferably in the 
range of 3,000 to 500,000 ml/m 2 /24 hr ( more preferably 3,000 to 19,000 ml/m 2 /24 hr. Examples are 
polyethylene, polypropylene, polystyrene and ethylene-vinyl acetate copolymer films. These synthetic resin 
films are preferably so-called non-porous films. 

The thickness of the synthetic resin film used in the invention and exemplified above is not specially limited, 
but from the standpoint of carbon dioxide and oxygen permeability, strength, processability such as heat 
melt-bonding, and handleability, it is preferable that the thickness of the synthetic resin film be in the range of 5 
to 50 jim, particularly 20 to 40 jim. A suitable synthetic resin film may be selected from those available 
commercially. 

The water-absorbing polymer used in the present invention is water-insoluble and has a water absorbability 
not less than thirty times its own weight. Preferred examples are a starch-polyacrylonitrile copolymer which is 
disclosed in Japanese Patent Publication No. 43395/1974, a crosslinked polyaikylene oxide disclosed in 
Japanese Patent Publication No. 39672/1976, a saponified vinyl ester - ethylenically unsaturated carboxylic 
acid copolymer disclosed in Japanese Patent Publication No. 13495/1978,*a self-crosslinking polyacrylate 
obtained by a reversed-phase suspension polymerization process disclosed in Japanese Patent Publication 
No. 30710/1979, the reaction product of a polyvinyl alcohol type polymer and a cyclic anhydride disclosed in 
Japanese Patent Laid Open No. 20093/1979. and a crosslinked polyacrylate disclosed in Japanese Patent Laid 
Open No. 84305/1980. 

The amount of the water-absorbing polymer to be used drffers depending on the kind and quantity of 
vegetables or fruits, packaged condition, state of preservation, etc., but usually it is in the range of 0.001% to 
1%, preferably 0.005% to 0.5%, 

based on the weight of vegetables or fruits. It is preferably in the range of 1 to 100 grams per square meter of 
the film. 

Further, for the purpose of adsorbing gas such as ethylene, there may be used together with the 
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Further the water-absorbing polymer or the adhesive may be used in the form of a partial pattern according 
to me Sonding^orce between the synthetic resin film and the microporous res.n him as well as the water and 

"l^tZS^rS^ «m obtained in the above manner, the oxygen permeability thereof is not lower 
2.oSc ^ ml/S 24 hr/atm, preferably in the range of 2.000 to 200.000 m./m2/24 hr/atm more preferably 2.000 to 5 

15 if?he oxygen permeability is lower than 2,000 ml/m2/24 hr/atm. the carbon dioxide concentration in package 
wiJbecom ^nigher due to breathing of the inside agricultural food, resu.ting in that some part.cu lar k.nds of 
S icultur^l foods may cause a carbon dioxide trouble. On the other hand, if the oxygen permeab.l.ty exceeds 
200 000 m La/24 hr/atm. it is" impossible to suppress the breathing of the .ns.de agricultural food to a 10 
satisfactory extent, that is. the freshness of the agricultural food cannot be retained over a long period. 

Ts the bonding method for obtaining a package to keep the freshness of vegetables and fru.ts us.ng the 
freshness retaining film of the present invention, it is desirable to use an ultrasonic sealing method, heat 

Se How 9 to ^ S^Sss rSXTu? ofthe present invention is not specially .imited. Not only in the form ,5 
of a bag t sea I vegetab.es or fruits therein but also the film may be in the form of a cloth wrapper to package 
and Preserve vegetables or fruits like a handkerchief package, or a corrugated cardboard case may be lined 
with the film or Te film may be put into a corrugated cardboard case together with vegetables or fru.ts and 
used af the time of preservation or distribution. Further, the film of the present .nvent.on may be attached to a 
window portion of a container. It is used so that the microporous film side comes .nto contact w.th vegetables 

^The present invention will be described below in detail in terms of working examp.es. but the invention is not 
limited thereto. 

How to Prepare the Freshness Retaining Rim of Present Invention ma . , f > 

~ TheVe were used the following (a) synthetic resin t.lms, (bj wa ter-absorbing layer materials and (c) 
micro-porous resin film. 

^VheTiwere us^po^hylene fi.ms having a density of 0.927 g/cm3. an Ml of 2.0 and thicknesses o, f 15 and 
30 urn and an ethylene-vinyl acetate (vinyl acetate 280/o) copolymer film having a thickness of 10 urn which are 
^iSSSSSL Thlir oxygen permeability (0 2 P; ml/ma/24 hr/atm) and carbon diox.de permeab.l.ty 
(COaP; ml/m2/24 hr/atm) at 25° C are as follows: 
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30 



35 

Polyethytene films: 

Thickness O2P c °2 p 

15 u. H,000 33,000 

30 u. 6,000 23,000 40 

Ethylene-vinyi acetate copolymer film: 

10 p. 20,000 60,000 



^iT^XoXT^n copolymer (Sanwet .M-300. a product of Sanyo Ofg**^ Ltd-,. 
Also, as an urethanic adhesive there was used (EPS-75A). a product of Da.n.ppon Ink & Chem.cals. Inc. 

(C \ 5 TpTrt P s 0 b7weighfof bSum sulfate was added for 100 parts by weight of a ..near low-density r po.yethy.ene 
fo. owe P d S meSg and forming into fi.m and subsequent stretching to obtain a fit mi ^^^ r f Q 
£n. a moisture permeability of 1 .400 g/m2/24 hr and a maximum pore d.ameter o f 7.5 »un. Further, ,n orde to 
^crease the water absorbing speed, a 10 wWo solution of a phenol.c surfactant (MTN-F684. a Product of 
USSSSti YoiTaU IK ) in isop^opy. alcohol was applied onto the fi.m surface by a dipp.ng method and thus a 
hydrophiiicizing treatment was performed. 

^iSTarts byTetht" of the urethanic adhesive and 100 parts by weight of the water-absoring polymer (b) 
were rrSxed together at low speed in a homomixer and the resultant mixture was appl.ed to the surface of the 
T 5 "m thicS polygene «n M to result in 8 g/m* in terms of the amount of the water-absorb.ng polymer by 
means of a aravure coating roll to form a water-absorbing layer. 

Thereat resin fi.m (c) was laminated to the water-absorbing layer to obt^ a ^Jnj" 

rBM^nim-iccardinqto the present invention, which film was found to have an oxygen permeab.l.ty of 
13,000 ml/m 2 /24 hr/atm. 
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marked deterioration of the commercial value. 

Example - 5 , 
673 g of carrots were washed with water, then water was drained off by shaking the carrots merely up and 
down, thereafter the carrots were sealed into a 2.5-liter package formed using the freshness retaining film' 
obtained in Preparation Example-2, and preserved at 20° C for one month. As a result, condensate was not 
observed at all, nor was observed any of such abnormal conditions as change of color and drying. 

Comparative Example - 4 

Using the same 30 urn polyethylene film as that used in Comparative Example-2, there was conducted the 
same test as in Example-4. After one month of preservation, condensate was observed at many points on the 
inner surface of the package and something like mold was observed at the neck portions of some of the 
carrots; besides, there occurred a change of color partially. Thus, a marked deterioration of the commercial 
value was recognized. 
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Example - 6 

A corrugated cardboard case (280 x 370 x 1 18.5 mm) was lined with the freshness retaining film obtained in 
Preparation Example-2. 6 kg of green asparagus was washed with water, then water was drained off by 
shaking the asparagus merely up and down and thereafter the green asparagus was packed into the 
corrugated cardboard case lined with the freshness retaining film, which case was transported at 20° C from 20 
Hokkaido to Tokyo. The results are as set forth in Table 2. 

Comparative Example - 5 

6 kg of green asparagus was washed with water, then water was drained off by shaking merely up and down 
and thereafter the asparagus was packed into a corrugated cardboard case (280 x 370 x 118.5 mm), which 25 
case transported at 20° C from Hokkaido to Tokyo. The results are as set forth in Table 2. 

The present invention uses a freshness retaining film having the construction described above as a film for 
packaging vegetables and fruits, whereby the following effects are attained. 

©The synthetic resin film permits controlling the concentration of carbon dioxide and that of oxygen gas to 
values suitable for vegetables or fruits to be preserved. 30 

(2) Condensate, or dew water, formed within a package can be absorbed and removed by the 
water-absorbing polymer. 

When the humidity in a package is high, the moisture in the package is absorbed by the combination of the 
water-absorbing polymer with a specific microporous resin film, while in a lower humidity condition than 
required, that is, in a dry condition, the water and moisture which have been absorbed are released. Thus, by 35 
repeating the absorption of water and moisture and the release thereof it is possible to keep constant the 
internal humidity of the package. 

(3) The presence of a microporous film having a maximum pore diameter not larger than 30 prevents the 
water-absorbing polymer from oozing out from the film surface and thus prevents the film surface from 
becoming wet. Moreover, because of a good heat-sealability it is possible to prevent delamination of the 40 
sealed portion and leakage of the water-absorbing polymer after the absorption of water and moisture. 

Further, since water-drops are not formed on the film surface, the inside vegetables or fruits are not wet, 
resulting in that the freshness thereof can be retained over a- long period. 

In the preservation of vegetables and fruits using the freshness retaining film of the present invention 
exhibiting the above effects, there was recognized a very superior freshness and quality retaining effect. 45 

The combiniation of the water-absorbing layer with a specific microporous film is advantageous in that in an 
excess humid condition, even if the moisture evaporated from vegetables or fruits adheres as drops to the film 
surface, the water-drops will be absorbed promptly, while in a dry condition, the absorbed water and moisture 
will be released promptly. 
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© Film tor retaining freshness of vegetables and fruits. 

© Provided is a film for retaining freshness of 
vegetables and fruits which comprises a synthetic 
resin film, a microporous resin film and a water- 

reabsorbing layer interposed between both said films. 

<said microporous resin film having a maximum pore 
diameter not larger than 30 microns and a moisture 

£ permeability not lower than 100 g/m 2 /24 nr. 
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